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paraffin wax. By pouring water into this shallow basin 
a brimming water surface may be obtained. Then sift 
soot upon the water surface from a fine cotton sieve and 
proceed as in the fornier case.] a 

Demonstration of idersecting bows. 

(5) The intersectin rainbows observed in nature are 
explained as due to %irect rays of the sun and to re- 
flected rays from its image in a large sheet of calm water 
lying behind the observer. Theoretically this explana- 
tion is evident, but so far as the author is aware its 
demonstration in a laborato 

'I'he same method as that B escribed above enabled me 
to show two distinctly intersecting bows in the laboratory. 

In a dark room an arc light was used as the source of 
direct light, and an ordinary glass mirror (25 cm.xl7 
cm.) as the reflector. The two light sources may be 
placed a few meters apart. Then the observer, standing 
at a point where the two lights are of nearly equal in- 
tensity, should close one eye and with the other regard 
a blackened plate held a t  a suitable inclination. 

has never been tried. 

DEMONSTBATION OF HORIZONTAL AND INTERSECTING 
RAINBOWS.' 

By K~GICHI OTOBE. 
Read before the Tokyo Msthemati~Physical Soclety, Dee. 16,1016.] 

Demonstration of h.ol.iz0nta.l rainbows. 

(1) The observation of horizontal rainbows has been 
described by severs1 writers. I, also, was so fortunate 
as to observe the same phenomenon on the water surface 
of 'the castle moats near Kikgo-Mon and Babasaki-Mon. 
The rainbow observed occurred at about 11 a. m. Noveni- 
ber 22,1916. 

The surface of the water was covered with soot which 

bow is seen, and even 

then masked by the direct and transmitted rays. 
(3) The latter trouble is not experienced, even with 

the same (less heavil smoked) plate, if we work in a 

the background is much darker. 
(4) General remarks: (a) A slate, or marble, or even 

wooden slab ma be used in place of a lass plate, but the 

bow oolors sharply defined it is necessary to work with 
the smoked plate immediately after sprayin it with 

the drops vaporize and the rainbow becomes faint. 
[To realize the actual mode of formation' of the hori- 

zontal rainbow observed on the surface of the water the 
following method is recommended: Along the edges of 
a large glasa plate, a water-tight rim is formed by suc- 
&ve applications with a small brush dipped in melted 

dark room with rays s rom an electric arc light, for then 

latter gives the g est results. (71) In  or % er to see the rain- 

water. The spraying may be repeated severa k times as 

* This paragraph is quoted from the version of this summary published in Journal 
qf the Meteorological S d e Q  of Japan. Feb. 1017,361-8, illustrated by 2 photographs. lRdprfnted from Proa, Tokyo math.-phys. IOC. Jan., 1017, (2) 9:lML 

AURORA OF AUGUST 26,1816, OBSERYED AT HESSEL, MICE. 

By FRANCIS E. NIPHER. 

[Dated: Hessel, Yackinac County, Yich., Sept.2,1016.] 

On the evening of Au st 26, 1916, we had here 
remarkable auroral h t .  46'0' N., long. 84O 25's.) 

display. It began as an ordinarynor ern light appearance 
at  nhout 8 p. m. Then a band of li h t  appeared gradually, 
which reac.hed from the east an I f  west horizons across 
the zenith. 

Then a parent discharges appeared all around tho hori- 

the zenith. They appeared! like pulsating discharges. 
They took the form of clouds which were in continual 
pulsations toward the point of convergence. 

They looked esactly like discharges in a tube with a 
partial vacuum, when put in contact with the terminals 
of an electric machine. We have often had here auroral 
displays in the north, the streamers diverging from the 
north and even crossing overhead and conver 

thin seemed to converge toward a point overhead, and 

The lake level was at ths time the lowest of the sum- 
mer. No wind. Barometer therefore probably high. 

a 

zon, rcac !I ing gradually to a oint a few degrees south of 

the south. I never before saw a display w rg ere toward every- 

\ d i c  a looked like a discharge toward that point. * * * 


